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The Atnlc)spheric  l~]frarcd Sclu)lde] ( A I R S )  i s  a f ac i l i t y  instr-ume]lt  o n

tile Earth Ok]seIvihg  Systenl  (1:0S) P.M. p l a t f o r m . I t  wi l l  he l a u n c h e d  i~ltc~  a

7 0 5  km h i g h  polal o r b i t  i]] the yea~ 2000. (m th~ platforru  w i t h  AIRS arc the

Advanced  M i c r o w a v e  Soulldihg  Uuit (AMSU) a~ld the M i c r o w a v e  H u m i d i t y  Soullder-

(MHS). l’}]e thr-ec  i n s t r u m e n t s  are dcsiglled  tc) meet N A S A ’ s  CJlc)ha]  chaugc

rescareh clhjcctives  and NOAA’S c~pe!atic)~lal sou[ldi][g  requircnlelits  f o r  gloha]

wcathe]-  p]-cdictiorls.  AIRS, A M S U  atld MHS wil l  p~c]vidc  ylc)ha]  t e m p e r a t u r e

p]c]files w i t h  IK r’nls acculacy  ill 1 km tilick  layers i~l the trc]pos])}lc~e  slid

watc~ hurde])  w i t h  10% accu~acy. T h i s  i s  mc]rc tha]l  a faetcll twcl hctte! than

tile current clpcratic)]lal  sc)ulldil]g  systenl, TOVS, ancl  i s  expected  tc~ ]csult ill

a  sicjni fi c a n t  inlpr-c)venierlt in the mcdiunl ra]lge fcl] ccast accu]-acy.

A I R S  is a  g ] - s t i n g  alray ihfra]ed spect]”cmlctc~  w}lich p~c~duces  a

spectr-unl  with s p e c t r a ]  I cscj]utiorl  c]f 1 200 frc)nl 3 . ” /  tc) g5.4  prll fol’ C’ach 1.1

degree diarnctcr  fcmtprjrlt. A  ]-cltatillg  sc-ali nli]]c)l c]eates  a ?49 clegrcc wide

foc,tprirlt  swat)]  pc]pcrldiculal tc, the s~,accc~-aft q~c)u]ld-t]ac}:  fc,l- twice

daily  covcragc  c]f a]nlc)st t h e  c]lti?c  glc~hc. The iligh pc]fc]i-r[lahcc  o f  }ilRS  i s

la]-gely the rcsu]t c)f I-ccc]lt  hrcaktlllc]uq]]s  i]] irlf~a]cd detector  a]ray allcl

a c t i v e  C]-yc)ccmlck tecllho]clgjcs. A I R S  uses 15 li!lcar  al-rays. ‘1’IIc al-rays aIId

tllc tead-out  d e v i c e s  a]c alla]]gccl  ill a  focal plarlc  measuzillg  o)~]y 8 hy 3“1



nlm. The s p e c t r o m e t e r  c)ptica]  I)e!lch is cooled  tc] 355K with a ]Iassive

~-adiatol-,  t o  decrease  t h e  hackg]ou]]d  f l u x  CID t h e  d e t e c t o r s .  The focal  IIlaIJe

is cooled tc} 60K usjhg  all active  ref]iqcrator- with 1-edul)dallt  dud.]

cc]nl~,YesscJ1/ex~Jallders to insu]e  a five y e a r  l i f e t i m e .  ‘1’he [)0 K  tempclaturc

allc]ws the detectols  t o  perfc)]-m close [o hackgrclui]d  phc]tor]  Iloisc  limited.

T h e  fc]cal  plane i s  mou]lted inside  a sealed  dcwa] t o  v i r t u a l l y  elimiuatc

c o n t a m i n a t i o n  by cc>ndcnsiblcs  in c]rbit. Spcct]-a  t a k e n  by AIRS are

calih]’ated  a]ld illverted tcl t e m p e r a t u r e  a]]d m o i s t u r e  sclundirlgs  ill the d a t a

prc)cessing systcm CJII  t h e  groutld.

The p r o t o t y p e  retl”ieval  a l g o r i t h m s  fol the gloulld  da ta  plocc?ssihg

s y s t e m  are d e v e l o p e d  by the AIRS science  team a!ld op t imized  and  ir~tegrated

intcl  the KCJS d a t a  p~c]duct  gcheraticlll  systcn  by a team c}f s o f t w a r e

ehgineers. Upwelling radia[lce  spect]-a  ge]lerated  f r o m  mesosca]e teuipclature

a n d  h u m i d i t y  prc)file mc~de]s a~-c usccl tc~ s imulate the data frcm AIRS, A M S U

and MlIS .  The  simulaticlr]  is used  to dcvelc>p  the ~-ctrieval  a l g o r i t h m .  lhr

sinlulatic)~]s  use IIc)mirla] irlstrumcllt  charact~ristics.  ‘1’lIC s i m u l a t e d  d a t a

i]lclude  wavele]kgth depe]lde]]t  cmissivity  a]id r e f l e c t i v i t y  clf the sur-fa~e.

UIICICI cloud-  f]-ee  cc]liditic]~ls  we h a v e  hy ]ic)w dcmc,nstlatcd  t h a t  algc]]itllnls

usirlg p}lysical  rclaxaticll], s t a t i s t i c a l  ],hysica] retricva] a~)d l]eula]

nctwc)rks can  nlcct the acculacy  requilemcnts. The a l g o r i t h m  cc]llccpt  fo r

Retrievals  u~]dcl- p a r t l y  c l o u d y  cc>]]ditic~rls uscs  a cor{ll~i~latic]ll  c>f AIRS a]ld

AMSU data. I t  b u i l d s  o n  the expelicrlce with t h e  cur~cnt operatic)hal

sc)ul]di]]g s y s t e m .  Algorithnl  dcvelopnlcllt  tc] har]d]e p a r t i a l l y  c l o u d y

co]]ditio]]s  i s  stal-ti]lg. lhc sclcctic]n  c)f the cc]mpletc  ]Ctlieval  softwale

package w i l l  C]ccul-  hy late 1996.

KcywcJ]cls: Rentc)tc  sensil]g,  S a t e l l i t e , Tcnlpc]ature  Sour)dirlg, Mc)isture Sc)ulldillg,

l]lf]-arcd,  G1-atitlg,  Spcctr-ometcl


